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F{itrate Alanmists Cost Consume# Plenty
by Alex Avery
p arl:, in the Bush adminishation. a
l rpolitical rorv erupted over pr,oposed

changes in the ma.rimum contarninant
level (l\{CL) for arsenic in drinking
rvater. In its final weeks, the Clinton
administration initiated a lO-fold rcduc-
tion in the IICL for arsenic, from b0
palts per million (ppm) to i ppm. The
Bush administration suspended the
change pending a reexamirtation of the
science b1- the National Reiearch
Council.

The new MCL rvor,rld be particularly
burdensome on poor, rural commuru.
ties, Bush administration offrcials
explained. While the health risks of
maintaining the MCL at i0 ppm
appeared to be small, the compliance
costs for reducing it were very higb.

A similar small rislc/high cost drink.
ing water regulation has received
almost no attention: the limit on nitrate
in drinking water, currently set at 10
ppm. That regulation is costing U.S.
communities and homeowners hun.
dreds of millions of dollars per year, and
the cost is increasing.

The Environmental Protection
Agency is increasing its pressure on
state agencies to enforce the standard,
even though there is no evidence of a
problem. Moreover, as communities
groq more are reaching the threshold
at which the regulation is enforced (Ihe
regulation apptes bo communit5r water
systems serving more than 15 homes
or 25 people.)

Basis for Current Standard

In an effort to determine a safe level
of nitrates, the APHA slrvey€d state
health departments asking for infor-
mation on blue baby cases "defrnitely
associated with nitrate-contaminated
water.'A-ll but one state responded to
the survey. Seventeen states submitted
data on a total of 214 blue baby cases.
Most. cases occurred at nitrate levels
greater than 40 ppm, while five were
reported at levels between 11 and 20
ppm. Since no blue baby cases were
reported at nihate levels below l0 ppm,
this became the federal MCL.

often collected months after the blue
baby event; nitrate levels in drinking
water carr valy dramatically over rela-
tively short periods of time.

Finally, APHA never considered the
fact that blue baby syn&ome can be
caused by internal (endogenous) fac-
tors, without any exposure to exter-
nal nitrates or nitrites. APFIA simply
assumed that in blue baby cases where
nitrates were present, the nitrates
were the cause.

The most common cause of endoge.
nous blue baby syndmme appears to be
gasbrointestinal maladies, such as gas-
troenteritis and diarrhea. Symptoms of
gastrointestinal disorders, such as diar.
rhea and vomiting, are present in a
majoriby of blue baby cases linked to

nitrate-contaminated water.
Moreover, doctors in the 1940s were

unable to cause blue baby slndrome in
hospitalized infants by exposing them to
formula with 100 ppm nitrate alone.
Blue baby syndrome occurled only
when the infanls were exposed to 100
ppm nitrate nitrogen ond pathogenic
bacteria. Even then, the effects weren't
dramatic. Thus, the relatively low
nitrate levels ir the 6ve blue baby cases
hom theAP[IAsurvey were likely unre
lated to the blue baby occurrences.

whether this is due to increased aware-
ness in areas where nitrates are pre-
sent, a reduction in the use of pow-
dered/concentrated infant formula that
requires reconstitution with water, or
a reduction in the endogenous factors
that cause blue baby syndrome (i.e. gas-
trointestinal infections, diarrhea, etc.).

EPA estimated in 1990 that 66.000
infants are exposed annually to drink-
ing water whose nitrate levels exceed
the MCL, so we obviously haven't,
removed infant exposures to water with
moderate nitrate levels.

Wllile the supposed health thieat
from nihates is limibed to lorurg infanis,
the MCL is imposed on all water from
public water systems. This is a colos-
sal waste of money, as 99.99 percent of

the water is used for purposes other
than diluting concentrated infant for-
mula. It would be far cheaper sinrph'
to ban the sale of concentrated infanl
formu.las, or even to pror.ide 6 months
of fully constituted infant formula to all
mothers in affected areas.

Raising the MCL to 20 pprn nirrate-
nitrogen rvould not be rvithor,rt prece-
dent. Oklahoma. for example. main-
ta.ined an I{CL of 20 ppm until 199.1.

u'hen EPA pressuled the state to adopc
the federal standald. Despite the high-
er NICL. Oklahoma had onJl'one blue
baby case reported in public health
records over the past .10 years.

With the adoption of the lower fed-
eral MCL, some 20 rural Oklahoma
commurrities suddenJy face huge costs
to solve a health problem none has
ever experienced. For example, the
small town of Hennesse5'. Oklahoma
(population 2,058) is facing nearll'$2
million in water treatment equipment
costs. sizeable annual maintenance
expenditures. and at least a doubling
of the town's annual water use. All of
the additional water used will be
waste water from continually flush-
ing the membrane filtration system
in an area already short of water. The
purpose of all this expense and waste?
Reducing the nitrate levels in the
town's water from 12 ppm to 9.9 ppm
nitrate-nitrogen. This is just one tiny
town in one state.

Nor does this regulation affect only
municipal water suppliers. Any water
s_vstem that serves more than 15 homes
or 25 persons must compll'. Individual
homeowners are affected as well,
because many homebuyers won't pur-
chase a home with weii water that does

not meet a federal health standard.
Homeownets whose grotrndrivater
exceeds the federal MCL find tbem.
selves either digging new wells, paf ing
$1,000+ per tap to install point-of-use
water f,reatment s]'stems. or investing
several thousand doilars in a whole-
house filtration system.

When all ofthese costs are added up,
the burden on U.S. communities likely
exceeds $150 million per year arrd per-
haps far more. Unforbunately, not even
EPA has a credible estimate. In virtually
all currently a.ffected areas, the nitrate
levels are less than 20 ppm, meanirg
a revision of the MCL would virtuall]'
eliminate these costs.

EPA's current MCL for nitrates in
water has a shaky scientific basis and
a dubious public health benefit, while
costing huge sums for those communi-
ties affected, Congress has a duty to
demand a thorough cniontifia ""i'-' ^r
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Nihate levels in drinking waber are reg- No one lirrows if the information gath. The MCL and prevention Approach
ulated for one reason only: to prevent ered by theAPIIAin 1949 is accurate. Today, blue baby syndrome is an
blue baby synilrome, medically lorown Many of the suwey's blue baby cases extremely rare event in developed coun-
as.infantile methemoglobinemia. Biue were never formally diagnosed. tries. Most nual doctors in the United
baby s-vrrdrome atrects infants less than Moreover, the survey is badly flawed States have never seen even a single
one year old' most often those yotllger because nitrate concenhration data were case, let alone a death. It is unclear
than 6 months. The s1'ndrome occuls
when nitrites bind bo hemoglobin (the
oxygen carrier in red blood cells), }nock- "EPAts current MCL for nitrates in water has a Shaky
ing off oxygen, and thereby preventine
ox,-sen transporr. n," """di;; ti;.;: 

scientific basis and a dubious public health benefit, white
allvturnsbabiesblue, thecolorof deoxy. costing huge sums for those communities affected."
genated blood.

The federal MCL for nitrates was
established in 1963 ard is based on tlata
from a mere five blue baby cases iden-
tfied in a survey conducted in 1949 by
the American Public Health Association
(APHA). During the 1940s, a number
of blue baby cases connected to wat€r
contaminated with high nitrate levels
was reported in medicaljournals. It was
known that nitrires were toxic and
caused methemoglobinemia in humans
of all ages. On the theory that gut bac.
teria car convert nibare (NO3) into toxic
nitrite (NO2), theAPILAconcluded the
evidence warranted limiting infant
exposure to nitrates. (At the time, many
idants were fed powdered infant for-
mula reconstituted with well or tap
water, exposing them to nitrates in
ilrinlcing water.)
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Sources of Contarninafion
"All sources of drinking water are subject to potential contamination by constituents that are naturally occurring

0r is man made. Those constiruents csn be microbes, organic or inorganic chemicals. or radioaclive matenals."

All drinking water may reasonably be expccted to conlain at lcast sma]l amounts of some contaminants. 'f he

presence oflcontaminq5j.oes+o*e,e€ssarity-rndca ;sk. MorEjl{ormation
about coqp:airraf{367 potential health effects can be obtained by calling the Environmental Pmi6ilion.

s Safe tlrinking Water Hotlinc at l-800-4264791.

CLs (Maximum Contaminirnt Levcls) arc set a[ vcry sl.ringent levels. Ttl understand the possible heulth efTects

described tbrmanyregulated constituenls, aperson wouldhave lo drink 2liters of watera day at the MCL level
for a lit'etime Lo luve a ono-in-a-million chanc. ef fiavint the dessribed hea]th effect.

& Calculating Reference Dcse
id n''tFq'E@rt'lry **Y*ry"**:g'Yq=tr.'*g-

e RfD(mg/kg/day) = NoAEl(mg/kg/d ay) t

SafetY Factor

& SafetY factor of 100 usuallY used

& Calculating Reference Dcse

d factor or i o ioirru.tnknimai iesponse differences

d factor of 10 for inter-individual response differences

6 addltional safety factor of 10 applied if data are questionable

Adults can tolerate [fher_levelr_ol-qi_trylqutlqg-e!:lth little or no documented adverse
uulLS uatt LUltil4LG lllE lrur ru vvro vr rrrLr4Lv .lI-::.YbYil .".:"^_-::_:__-----:--,, 
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*uv b" able to drink water with nitiile-nitrogen concentrattons
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considerablv sreater ihan the 10 mg/L level with no acute toxicity effects. However, little

is known about possibiblr lo"trt.t*;nronic effects of drinking high nitrate water. If your
iS knOWn abOUt pOSSlDlg lOng-tglm CnIOntC CilggLU uI ulrlrr\irrE rrrErr rrrLrqLv

waia-Gsilffire-nirrogefiEove T0 mg/L and only adults or older

children will be drinking it, consult your fimily physician for a medical recommendation

A.pgtg$gi cancer risk from nitrate (and nitrite)t:gEi*la t"gghas been reporled. A

oossibilitv exists tirat nitrate can react with amines or amtdes tn the body to lorm

;itrd;frine which is known to cause cancer. Nitrate must be converted to nitrite before

nitrosamine can be formed. Ttrggguig{g gf th. .."..t titk ft
water is not known.



The primary health hazard from drinlcing water with nitrate-nitrogen occurs when nitrate
is transformed to nitrite in the digestive system. The njtrrtc oxidizes iron in the

hemoglobin of the red blood cells to form methemoglobin, which lacks the oxygen-
carrying ability of hemoglobin. This creates the condition icnown as methemoglobinemia
(sometimes refen"ed to as "blue baby syndromc"), in which blood Iacks the ability to

cany sufficient oxygen to the individual body cells causing the veins and skin to appear

blue.

Most humans over one vear of ase have the abilitv to ranidlv convert methemoglobin
.!= -""'J 
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Fck to oxyhemoglobin; henqg, the toral amount of-methemoglobin within red blood cells

itrate/nitrite uptake. However in infants
un0er srx montns o1 agc, Inc cnzyrnc systems lor recluctng melnemoglontn Io

oxyhemoglobin are incompletely developed and metlrcmog)obinemia can occur'. This also
rnav hannen in nlder individuals who have onneticallv imnaired enTvnle svslr-ms fgp
meiqhnlizino methemnolnhi.rrrvLsuvl rali16 r rrvrl lwr l rv6lvurr l,

ln 196? the Il S Prrblic Health Service 2y'66rerr d'irl<ino warer standards and Set the
-:r-L:-j:".2-,,j:uull|rr\ill5Yyt
recommended limit for nitrate-nitrogen at l0 mg/L. This drinking water standard was
pctehlicherl t^ nr^fpct the health of infants and was based on thc best lcnowledge

--

avajlable._The potential health hazard for others depends on the indivrdual's reaction to
nitrate-nitrogen and the total ingestion of nitrate-nitrosen and nitrites fiqr4_A]I!aggg!._

The Environmental Protection Agency (EPA) has sirrce adopted the 10 mglL standard
as the maxirnum contaminant leverl (MCL) for nitrate-nitrogen and 1 mg,rl for
nitrite-nitrogen fon regulated public water systerns, Subsequent reviews of this

standard have not resulted in any changes. However, it is difficult to establish an exact
1eve1atwhichnitrogenconcentrationsinwffifiiaIeordtroeen
lrom food and other sources also is important and must ljetdir.sidered

Even though the MCL for nitrate-nitrogen in drinking water is 10 mg/L, there have been

cases where infants have been exposed to water with njtrate-nitrogen concentrations
sreater than 10 ms/L without develonins methemoslobinemia. Definitive suidelines for,-"3
determining susceptibility to methemogl,Q_b_inqmja bave not been developed. Therefore, if

-
your water contains more than 10 mg/L nitrate-nitrogen, it is advisable to use an alternate
source of water for infant formula and food.

Are there special considerations for small systems?
Small systems receive special consideration from EPA and states. More than g0 percerit of all PWS are small, and these

' systems face the greatest challenge in providing saTe water at affordable rates, The 1996 SDWA Amendments provide
states with tools to comply with standards affordable for small systems. \Men setting new primary standards, EPA must
identify technologies that achieve compliance and are affordable for systems serving fewer than 10,000 people. These may
include packaged or modular systems and point-of-enLry/point-of-use treatment devices under the control of the water
system. When such technologies cannot be identified, EPA must identify affordable technologies that maximize
contaminant reduction and protect public health. Smallsystems are considered in three categories: serving '10,000-3301
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After determining a MCL or TT based on affordable technology for large systems,'EPA must complete an economic
analysis to determine whether the benefits of that standard justifu the costs. lf not, EPA may adjust the MCI for a particular

'class or group of systems to a level that "maximizes health risk reduction benefits at a cost that is iustified by the benefits."
EPA may not adjust the MCt- if the benefits justifo the costs to large systems, and small systems unlikely to ieceive
variances.

States are authorized to grant variances from standards'for systems serving up to 3,300 people if the system cannot afford
' to comply with a rule (through heatrnent, an alternative source of water, or other restructuring) and the system installs EPA-
approved variance technology. States can grantvariances to systems serving 3t30:1-10,000 people with EPA approvai.
SDW.{"d9-e,"9"*ligt.gllow*smallsystems to have variances for microbialcontaminants.
The MCL is set as cloie liiihd MCLG as feasible, which the Safe Drinking Water Act defines as the level that may be
achieved with the use of the best available technology, treatment techniques, and other means which EPA finds are
available(after examlnation for efficiency under field conditions and not solely under laboratory conditions) are available,
ta kin grcost inloicofffifuration ;




